[1] The primary goal of the Ice, Cloud and land Elevation 7 Satellite (ICESat) mission is ice sheet elevation change 8 detection. Confirmation that ICESat is achieving its stated 9 scientific requirement of detecting spatially-averaged 10 changes as small as 1.5 cm/year requires continual 11 assessment of ICESat-derived elevations throughout the 12 mission. We use a GPS-derived digital elevation model 13 Earth's first polar-orbiting satellite laser altimeter. ICESat's 32 primary objective is to detect changes in ice sheet elevations 33 of as little as 1.5 cm/year, spatially-averaged over 100 Â 34 100 km [Zwally et al., 2002] . This ambitious goal requires 35 precise calibration and validation of the instrument through-36 out the ICESat mission. One approach for validating the 37 ICESat-derived elevations is to compare them to an accu-38 rately-surveyed terrestrial reference target. Salt flats are 39 ideal for this purpose since they are large, stable surfaces 40 that are amenable to detailed surveying and which have an 41 albedo similar to that of ice sheets.
[2] NASA's Geoscience Laser Altimeter System (GLAS) 30 on the Ice, Cloud and land Elevation Satellite (ICESat) is 31 Earth's first polar-orbiting satellite laser altimeter. ICESat's 32 primary objective is to detect changes in ice sheet elevations 33 of as little as 1.5 cm/year, spatially-averaged over 100 Â 34 100 km [Zwally et al., 2002] . This ambitious goal requires 35 precise calibration and validation of the instrument through-36 out the ICESat mission. One approach for validating the 37 ICESat-derived elevations is to compare them to an accu-38 rately-surveyed terrestrial reference target. Salt flats are 39 ideal for this purpose since they are large, stable surfaces 40 that are amenable to detailed surveying and which have an 41 albedo similar to that of ice sheets.
42
[3] We selected the largest salt flat in the world, the 43 9600 km 2 Salar de Uyuni on the Bolivian Altiplano, as a 44 reference target for the ICESat mission. The salar is a stable 45 equipotential surface that is continually levelled and 46 smoothed by seasonal flooding during the austral summer 47 [Borsa, 2005] . We surveyed the salar's large eastern lobe 48 using kinematic GPS and constructed a DEM of the surface 49 from this data (Figure 1 
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[10] For all twelve ICESat passes over the salar survey the saturation effect by the GLAS instrument team resulted 160 in an empirical correction for the two-way travel time of all 161 pulses whose return energy (E) calculated from the pulse 162 area is greater than a threshold value (E sat ) [Sun et al., 163 2003]. The time-of-flight correction to be subtracted from 164 the reported value is dt = a(E À E sat ), E > E sat , where a is a 165 linear scale factor. This formula is valid only when the 166 detector gain is at the lowest gain setting of 13 (i.e., ''low-167 gain saturation''). Laboratory tests give a = 0.149 ns/fJ and 168 E sat = 13.1 fJ (X. Sun, personal communication, 2005) . This 169 implies a saturation range bias of 15 cm at 20 fJ, which 170 is significant considering the ICESat mission accuracy 171 requirement. Since in all releases to date the reported 172 waveform energy in GLA01 is incorrect, we recalculate it 173 from the echo waveforms using:
175 where e is the mean background noise for the waveform, w i 176 is the waveform count at bin i, gain = 13, and energy is in fJ 177 (X. Sun, personal communication, 2005) .
178
[14] We show the results of applying the laboratory-179 derived saturation correction to Track 85 in Figure 2 (top) 180 (blue). The correction improved the fit to the salar DEM 181 significantly, reducing the elevation bias from À9.6 cm to 182 À1.9 cm and the SD from 4.9 cm to 3.2 cm ( 
